Probing the expression and function of the P2X7 purinoceptor with antibodies raised by genetic immunization.
The cytolytic P2X7 purinoceptor is widely expressed on leucocytes and has sparked interest because of its peculiar ability to induce a large nonselective membrane pore following treatment of cells with ecto-ATP. Antibodies raised against synthetic P2X7 peptides generally work well in Western-Blot analyses but fail to recognize the native protein on the cell surface. Genetic immunization is a useful technique to raise antibodies directed against proteins in native conformation. Using this technique we have generated highly specific polyclonal (rabbit) and monoclonal (rat) anti-P2X7 antibodies that readily detect mouse P2X7 on the surface of living cells by immunofluorescence analyses and flow cytometry. Binding of these antibodies to P2X7 is reduced within seconds after treatment of cells with ATP, suggesting that ligand binding induces a conformational shift and/or the shedding of P2X7. By site directed mutagenesis we have mutated three conserved arginine residues (R294A, R307A, R316A) in the extracellular loop of P2X7 near the second transmembrane region. Each of these mutations results in loss of ATP response. FACS and immunoblot analyses reveal that the R294A mutant is expressed at higher levels than wild-type P2X7 in transfected cells, whereas the R307A and R316A mutants are barely detectable because there is no or very little protein synthesis of these constructs. In accord with its resistance to ATP-induced activation the R294A mutant is not down-modulated from the cell surface by ATP-treatment.